TCF-4 binds beta-catenin and is expressed in distinct regions of the embryonic brain and limbs.
The Tcf family of transcription factors, in association with beta-catenin, mediate Wnt signaling by transactivating downstream target genes. Given the function of wnt genes in neural development and organogenesis, Tcf transcription factors must be integral to the development of many embryonic tissues. In fact, the role of Tcf genes in axis formation in Xenopus and in segment polarity in Drosophila is well established. In this report, we have identified two isoforms of the mouse Tcf-4 gene. Tcf-4 expressing cells showed nuclear localization of beta-catenin. Although Tcf-4 RNA was widely distributed throughout embryogenesis, high levels of Tcf-4 expression were particularly evident in the developing CNS and limb buds. In extended streak stage embryos (E7.5), Tcf4 expression was detected in anterior endoderm. E8.5 embryos had Tcf-4 expression in rostral neural plate and in alternating rhombomeres of the hindbrain. By E9.5 and thereafter, expression in the hindbrain disappeared and strong expression was detected in the diencephalon. Strikingly Tcf-4 expression in the forebrain was undetected in Small eye mutant embryos indicating that Pax-6 is required for Tcf-4 expression in the forebrain. In developing limbs, Tcf-4 is readily detected starting at E10.5 and is limited to mesenchymal cells surrounding the areas of chondrification. These data indicate a function for Tcf-4 in neural and limb development, two tissues where Wnt signaling plays an essential role.